Experimental study of antiangiogenic gene therapy targeting VEGF in oral cancer.
It is well known that tumor angiogenesis plays an important role in local growth and metastasis of oral cancer; therefore, inhibiting angiogenesis is considered to be effective for treating oral cancer. This study aimed to investigate the effectiveness of systemically available antiangiogenic gene therapy targeting vascular endothelial growth factor (VEGF), which is one of the most important angiogenesis accelerators. We administered a soluble form of VEGF receptor-expressing gene incorporated into adenovirus (AdVEGF-ExR) intraperitoneally to nude mice to which oral cancer cell lines (SAS, HSC-3, and Ca9-22) had been transplanted subcutaneously in vivo to inhibit angiogenesis and tumor proliferation. Then, we measured tumor volumes over time, and tumors were enucleated and examined histopathologically and immunohistologically at 28 days after AdVEGF-ExR administration. Compared to the controls to which we administered AdLacZ or saline, significant antiproliferative effects were observed (P < 0.05) in the AdVEGF-ExR administration group, and extensive tumor necrosis was found histopathologically. Immunohistochemical analysis with CD34 (NU-4A1) revealed tumor angiogenesis was suppressed significantly (P < 0.05), and that with ssDNA revealed apoptosis induction was significantly high (P < 0.05) in the AdVEGF-ExR group. However, analysis with Ki-67 (MIB-1) revealed tumor proliferative capacity was not significantly different between the groups. Consequently, we consider that AdVEGF-ExR administration achieved tumor growth suppression by inhibiting angiogenesis and inducing apoptosis, but not by inhibiting the proliferative capacity of tumor cells. Neither topical administration of a soluble form of VEGF receptor (sVEGFR) to the tumor nor a megadose was needed to achieve this inhibition effect. These results suggest gene therapy via sVEGFR would be an effective oral cancer therapy and benefit future clinical applications.